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ADHESIVE APPLICATOR 

Background of Invention 

[0001] The present invention relates, generally, to an apparatus for 
concvirrently applying to a substrate a plurality of substantially parallel strips of an 
adhesive discharged from a plurality of discharging units transported over the 
substrate by the apparatus. In particular, the adhesive applicator of the invention can 
be employed with an adhesive that is the reaction product of two adhesive reactants 
that are mixed and reacted as the adhesive is applied to the substrate. 

[0002] There are a number of circumstances where an apparatus for 
concurrently applying a plurality of strips of an adhesive can be advantageously 
employed. For example, the construction of roofs for commercial and industrial 
buildings, typically, involves, as a first step, installing a corrugated steel decking 
having altemating peaks, or ribs, and valleys, or flutes. Thereafter, one or more layers 
of an insulating material are placed over the decking. Finally, one or more layers of a 
waterproof covering are placed over the insulating material. Conventionally, 
adhesives are used to secure the steel decking and the various layers of roofing 
materials together to form a, more-or-less, unitary covering for the roof. Such roofs, 
usually, are quite large, encompassing many square feet and, in some instances, the 
roofs cover several acres. Taking into account the sizes of the roofs that can be 
involved and the fact that several layers of roofing materials, typically, are applied, it 
is highly desirable that £in apparatus be available that can rapidly apply large volumes 
of the adhesive to a relatively wide section of a roof in a single pass of the apparatus 
over the roofing materials. 

[0003] It is important, of course that the adhesive used establish a sound bond 
between the layers of roofing materials to which it is applied. In this regard, it has 
been found that two-part, or two-component, adhesives are effective in establishing a 
good bond between layers of the roofing materials. These types of adhesives are the 
reaction products of two adhesive reactants that are mixed and react to form the two- 
part adhesives. In most cases, the two adhesive reactants cannot be mixed and reacted 
imtil the adhesives are applied to the roofing materials because the adhesives cure and 
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set-up quite rapidly after the adhesive reactants are mixed. Consequently, any 
apparatus used to apply a two-part adhesive, preferably, has the ability to mix the two 
adhesive reactants forming the adhesive as the adhesive is applied to the roofing 
materials. 

Brief Summary of Invention 

[0004] Much of the description and discussion herein relating to the adhesive 
applicator of the present invention is presented with reference to the use of the 
invention in connection with the construction of roofs of buildings, particularly where 
a corrugated steel decking is employed. However, the invention has application, 
generally, where it is desired to concurrently apply to any type of substrate a plurality 
of substantially parallel strips of an adhesive, including instances where the adhesive 
used is the reaction product of two adhesive reactants that are mixed and reacted as 
the adhesive is applied. 

[0005] According to one aspect, the invention comprises an apparatus for 
concurrently applying to a substrate a plurality of substantially parallel strips of an 
adhesive. The apparatus includes a carrier with motive supports for transporting the 
carrier along a path of travel over the substrate. A plurality of cradles are mounted on 
the carrier and are arranged in a line transversely of the path of travel of the carrier 
over the substrate. Each cradle is adapted to hold a canister of the adhesive. A 
discharging mechanism is mounted on the carrier and is adapted, when a driving force 
is applied, to concurrently discharge the adhesive from the plurality of canisters in the 
cradles. Also moxmted on the carrier is an actuating mechanism for selectively 
providing a driving force to the discharging mechanism. The discharging mechanism 
may include at least one plunger located at each cradle that is adapted to fit within the 
canister of adhesive held in the cradle. Each plunger is connected to the actuating 
mechanism for displacement within a respective canister so as to discharge the 
adhesive firom the canister concurrently with the discharge of the adhesive fi"om the 
other canisters upon the actuating mechanism selectively providing a driving force to 
the discharging mechanism. 
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[0006] According to another aspect, the discharging mechanism includes a 
pair of plungers located at each cradle. Each pair of plungers is adapted to fit within a 
complementary pair of segregated compartments that contain adhesive reactants 
within the canister. The pair of plungers at each cradle is connected to the actuating 
mechanism for displacement within the pair of segregated compartments in the 
canister upon the actuating mechanism selectively providing a driving force to the 
discharging mechanism, including the plungers. The activation of the discharging 
mechanism results in the discharge of the adhesive reactants from the pair of 
segregated compartments into a mixing nozzle associated with the canister and from 
which an adhesive, produced by the mixing and reaction of the two adhesive reactants 
in the mixing nozzle, is discharged concurrently with the discharge of the adhesive 
from the other canisters. 

[0007] According to yet another aspect, the discharging mechanism includes a 
single pressure bar that is connected to the plungers and to the actuating mechanism 
for concurrently displacing the plungers within the adhesive canisters and discharging 
the adhesive upon the actuating mechanism selectively providing a driving force to 
the discharging mechanism, including the pressure bar. 

[0008] According to a further aspect, the actuating mechanism includes a 
telescoping member having opposed ends and a driving device for developing a 
driving force. One of the opposed ends of the telescoping member is attached to the 
driving device whereby the driving force acts to extend the telescoping member. The 
other end of the telescoping member is attached to the pressure b£ir of the discharging 
mechanism for transmitting to the discharging mechanism the driving force developed 
by the driving device, thereby discharging the adhesive from the plurality of canisters. 

[0009] According to another aspect, a force-resisting device provides a 
resisting force to the driving force selectively provided by the actuating mechanism to 
the discharging mechanism. The magnitude of the resisting force of the force-resisting 
device is less than the magnitude of the driving force. There also may be provided a 
release mechanism for releasing the driving force provided by the actuating 
mechanism to allow the resisting force provided by the force-resisting device to 



3 



MILA.36091 

disengage the plungers from the canisters. 

[0010] According to yet another aspect, the motive supports of the apparatus 
are configured so that the apparatus can be efficiently employed on a corrugated steel 
decking having ribs, or peaks, and flutes, or valleys. Specifically, the motive supports 
include a pair of wheels located at the rearward end of the carrier. Each wheel of the 
pair of wheels is no wider than the flutes of the corrugated steel decking and the 
wheels are spaced apart a distance such that, when the apparatus is positioned on the 
corrugated decking, the wheels straddle a rib and rest in two adjacent flutes of the 
decking. If desired, a single wheel, rather than a pair of wheels, can be mounted at the 
rearward end of the carrier in which case the single wheel will rest in a flute when the 
apparatus is used. The motive supports also include two coaxial wheels located at the 
forward end of the carrier outwardly of the wheel or pair of wheels located at the 
rearward end of the carrier. The two wheels at the forward end of the carrier, typically, 
are wider than the flutes in the corrugated steel decking on which the apparatus is 
employed and, consequently, will rest on the ribs of the decking. 

[001 1] According to still another aspect, a gauge is provided for indicating the 
location in the canisters of the plungers of the discharging mechanism. As a result, the 
operator is able to determine whether the apparatus is operating and the amount of 
adhesive in the canisters at any time. 

[0012] According to yet a further aspect, the plurality of cradles, the 
discharging mechanism and the actuating mechanism are mounted on the carrier, 
essentially, in a common plane at an angle of about 30 degrees between that common 
plane and the substrate to which the adhesive is applied. 

[0013] According to still another aspect, an apparatus is provided for 
concurrently applying to a substrate a plurality of parallel strips of an adhesive, the 
apparatus including a carrier having a forward end and a rearward end. The apparatus 
also includes a base and wheels rotatably mounted to the base for transporting the 
apparatus over the substrate along a path of travel with the forward end leading the 
rearward end. A mounting structure is attached to the base, and a rack of cradles is 
attached to the mounting structure. The rack of cradles is arranged on the mounting 
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Structure in a line transversely of the path of travel of the apparatus, each of the 
cradles in the rack of cradles being adapted to hold a canister of the adhesive. A 
pressure bar is mounted so as to be movable toward and away from the rack of 
cradles. The pressure bar is located towcU*d the forward end of the carrier in relation to 
the rack of cradles and extends substantially parallel to and is located essentially in the 
same plane as the rack of cradles. Attached to the pressure bar is a series of plungers. 
Each plunger has a plunger rod with opposed ends and a plunger head. One of the 
opposed ends of each plunger rod is secured to the pressure bar so that the plunger rod 
extends substantially perpendicularly from the pressure bar toward the rack of cradles. 
The other of the opposed ends of each plunger rod is attached to a plunger head. The 
plimgers are of sufficient length and are arranged on the pressure bar so that the 
plunger head of at least one plimger is positioned within each cradle in the rack of 
cradles for displacing an adhesive from the canister in each cradle. An actuating 
mechanism is mounted on the mounting structure for selectively forcing the pressure 
bar, together with the plungers, toward the adhesive canisters in the rack of cradles 
whereby the plungers concurrently displace adhesive from the canisters. 

[0014] According to a ftirther aspect, an apparatus for concurrently applying to 
a substrate a plurality of substantially parallel strips of an adhesive comprises a carrier 
having motive supports for transporting the carrier along a path of travel over the 
substrate and a rack mounted on the carrier for holding one or more canisters of the 
adhesive. Also mounted on the carrier for selectively developing a driving force is an 
actuating mechanism. At least one respective plunger, adapted to fit within each of 
the one or more canisters, is connected to the actuating mechanism for displacement 
of the at least one respective plunger within each canister upon the application of the 
driving force from the actuating mechanism to the at least one respective plunger. As 
a result, the adhesive is displaced from the one or more canisters to the substrate as a 
plurality of substantially parallel strips of the adhesive. 

[0015] According to another aspect, a single pressure bar is connected to both 
the at least one plunger and the actuating mechanism whereby the driving force 
developed by the actuating mechanism is applied to the pressure bar and, from the 
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pressure bar, to the at least one plunger. 

[0016] According to still another aspect, at least two plungers adapted to fit 
within each of the one or more canisters and displace adhesive reactants from the one 
or more canisters are connected to an actuating mechanism for displacing the at least 
two plungers within each of the one or more canisters. The adhesive reactants fi-om 
the one or more canisters are thereby displaced from the one or more canisters and 
mixed, and the adhesive produced by the mixing of the adhesive reactants is 
discharged to the substrate as a plurality of substantially parallel strips of the adhesive. 

Brief Description of the Drawings 

[0017] Referring now to the drawings wherein like elements are numbered the 
same in the various figures: 

[0018] Figure 1 is a perspective view of an embodiment of the apparatus of 
the invention in which the canisters of an adhesive to be applied to a substrate are 
shown by the use of dashed lines; 

[0019] Figure 2 is a side elevational view of the apparatus shown in Figure 1; 

[0020] Figure 3 is a perspective view of the apparatus of the invention with 
the cover removed fi"om a section of the apparatus for the purpose of better illustrating 
certain internal components. 

[0021] Figure 4 is a sectional top view of the apparatus taken along the lines 
4-4 of Figure 1; 

[0022] Figure 5 is a rear elevational view of the apparatus shown in Figure 1; 

and 

[0023] Figure 6 is a bottom view of the apparatus shown in Figure 1 . 

Detailed Description of the Invention 

[0024] The embodiment of the invention illustrated in the drawings comprises 
an apparatus for concurrently appljdng to a substrate, such as a roof decking, a 
plurality of substantially parallel strips of a two-part adhesive. 

[0025] The adhesive applicator shown in the drawings includes a carrier upon 
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which the other components of the appHcator, further described below, are mounted. 
The carrier includes a base which, although it may take various forms, as will be 
appreciated by those skilled in the art, is shown generally in the drawings at 1 as 
having a Y-shape. The base is fabricated from sections of structural steel and has a 
pair of lateral sections 2 , each welded at substantially the same angle to a depending 
section 3. A cross-piece 4 is attached to the free ends of the lateral sections 2, and the 
cross-piece is provided with spindles at each of its ends on which rubber-tired wheels 
5 are rotatably mounted. The depending section 3 also is provided with a spindle at its 
free end on which a pair of wheels 6 are rotatably mounted. In operation, the 
applicator, as illustrated in FIGURE 2, follows a path of travel from the right to the 
left and the wheels 6, located at the rearward end of the carrier, and 5, located at the 
forward end of the carrier, provide motive supports for transporting the carrier and the 
components of the adhesive applicator mounted on the carrier over the substrate onto 
which the adhesive is to be applied. 

[0026] Although the particular spacing and arrangement of the wheels on the 
carrier is, largely, a matter of choice, the spacing and arrangement shown in the 
drawings enables the carrier to easily traverse a corrugated steel decking in a roofing 
system. Corrugated steel deckings are fabricated so as to have alternating ribs, or 
peaks, and flutes, or valleys. Accordingly, the embodiment of the adhesive applicator 
shown in the drawings is constructed so that the pair of rubber-tired wheels 6 are 
located coaxially at the rearward end of the carrier and are spaced apart a distance 
such that the wheels straddle a rib in the cormgated decking and rest at the bottom of 
adjacent valleys in the decking. Additionally, the wheels are of a width such that they 
will easily fit within the flutes. The two rubber-tired wheels 5 are located coaxially at 
the forward end of the carrier outwardly of the wheels 6 at the rearward end of the 
carrier. The width of each wheel 5 is greater than the width of the flutes in the 
corrugated decking and, consequently, the wheels 5 rest at the tops of the ribs of the 
decking when the applicator is traversing the decking with the forward end of the 
carrier leading the rearward end. With this arrangement of the wheels, the wheels 6 
serve to keep the applicator on a straight course as the corrugated steel decking is 



7 



MILA.36091 

traversed and the adhesive applied. In order to accommodate corrugated steel decking 
having ribs of various widths, spacers 42 are provided for the purpose of adjusting the 
spacing between wheels 6. 

[0027] The carrier also includes a mounting structure on which is mounted the 
other components of the adhesive applicator. In the embodiment of the invention 
shown in the drawings, the mounting structure comprises a structural steel section 7 
that is attached to the Y-shaped base 1 of the carrier near the free end of the depending 
section 3 by, for example, welding the section 7 to the base. The structural steel 
section 7 is mounted at an angle of less than 90 degrees, and, preferably, at an angle of 
about 30 degrees, upwardly from the rearward end of the carrier toward the forward 
end of the carrier. Of course, the mounting structure can take other forms for the 
purpose of supporting the other components of the applicator, as would be apparent to 
those of ordinary skill in the art familiar with the descriptions set forth herein. 

[0028] Mounted to the carrier is a rack of a plurality of cradles shown 
generally at 8. The rack of cradles extends, generally, transversely to the path of travel 
of the carrier over the substrate to which the adhesive is to be applied. The rack of 
cradles comprises: two support members, a resting plate 9 and a channel member 10, 
that are attached to the mounting structure 7 parallel to one another and spaced apart a 
preselected distance and that extend across the carrier in a direction transversely of the 
path of travel of the apparatus; and a series of cradle-forming members, or cradle bars, 
11. The channel member 10 has two flanges 13 and 14 that are joined by top plate 15. 
The cradle bars 1 lhave opposed ends. One of the ends of each of the cradle bars is 
attached to flange 13 of channel member 10 and the other of the opposed ends of each 
of the cradle bars is attached to the resting plate 9. The cradle bars are positioned on 
the resting plate 9 and the channel member 10 so as to be substantially parallel to each 
other and perpendicular to the resting plate and the channel member. Additionally, the 
cradle bars 1 1 are positioned and arranged so as to provide a plurality of pairs of 
cradle bars, the bars in each pair of cradle bars being spaced apart a distance such that 
they will hold a canister of the adhesive 16 as shown by the dashed lines in Figures 1 
and 3. 
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[0029] Notches 17 are provided in the top edge of resting plate 9 at locations 
substantially equidistant between the points where the cradle bars of each pair of 
cradle bars is attached to resting plate 9 as best shown in FIGURES 5 and 6. As a 
result, each pair of the cradle-forming members 11, together with the sections of the 
support members between the pair of cradle-forming members, including the notch 17 
in the resting plate, form a cradle in the rack of cradles for carrying an adhesive 
canister 16. In the adhesive applicator shown in the drawings, the rack of cradles 8 
includes four such cradles for carrying four canisters of the adhesive although any 
desired number of cradles can be provided. Each adhesive canister includes a mixing 
and dispensing nozzle 18, the function of which is described below. 

[0030] The rack of cradles is mounted to the carrier 1 by welding the resting 
plate 9 and the channel member 10 of the rack to the structural steel member 7. As 
shown in the drawings, the rack of cradles is mounted to the carrier so that the cradles 
are spaced from one £mother on the rack transversely of the path of travel of the carrier 
over the substrate to which the adhesive is to be applied. 

[0031] The spacing between adjacent cradles is coordinated with the spacing 
of the ribs in the corrugated roof decking to which the adhesive is to be applied so that 
the mixing and dispensing nozzle 18 of each adhesive canister 16 will be disposed at a 
rib in the roof decking. By way of example, a standard roof decking has ribs spaced on 
centers every 6 inches. In that case, the notches in the resting plate 9 are spaced apart 
by 1.2 inches so that the nozzles 18 of the canisters 16 will be located above every 
second rib in the roof decking. 

[0032] Also mounted to the carrier 1 is a discharging mechanism that is 
adapted, when activated, to discharge or displace the adhesive from the canisters 16. 
The discharging mechanism includes a pressure bar 19, as shown in FIGURES 3 and 
4, that, essentially, is held in place above structural steel section 7 by means of the 
pressure bar's connections to telescoping member 23 and gas spring 28, as is further 
described below, so as to be movably mounted on structural steel section 7. The 
pressure bar extends transversely of the path of travel of the carrier in substantially the 
same manner as, and parallel to, the rack 8. Additionally, the pressure bar is located 
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in, essentially, the same plane as the rack of cradles for reasons that will be apparent 
from the description below. 

[0033] The discharging mechanism also includes a series of plungers of 
substantially equal length, indicated generally at 20, as shown in FIGURES 3 and 4. 
Each plunger includes a plunger rod 21, having opposed ends, and a plunger head 22. 
Both of the opposed ends of each plunger rod are threaded. One threaded end is 
secured to the pressure bar by means of complementary nuts and the other threaded 
end of each plunger rod has threaded to it a disk- shaped plunger head 22. Each 
plunger rod 21 extends perpendicularly away from the pressure bar through an 
opening in the top plate 1 5 of channel member 1 0. The piston rods are of a length 
such that their plunger heads are located within respective cradles in the rack of 
cradles 8. 

[0034] The plungers are positioned on the pressure bar so as to be arranged in 
pairs of plungers, and there are the same number of pairs of plungers as cradles. The 
pairs of plungers are positioned along the pressure bar 19 so that the plungers of each 
pair of plungers are contained within a respective cradle and fit snugly within 
segregated cylindrical compartments in the canisters 16. A pair of plungers is 
employed with the canister in each cradle in order to effectively discharge both 
adhesive reactants of the two-part adhesive that is employed with the adhesive 
applicator shown in the figures. It is preferred for a variety of applications to employ 
an adhesive that is the reaction product of two adhesive reactants such as a 
diisocyanate and a polyol mixture. The reactants must be separated until the adhesive 
is applied to the substrate because the adhesive formed when the reactants are mixed 
together will cure and set up soon after the reactants are mixed. This separation is 
accomplished in the present invention by packaging the adhesive reactants in 
segregated compartments in the canisters 16. At the time the adhesive is to be applied, 
the adhesive reactants are displaced from their respective compartments into nozzles 
1 8 by the plungers 20 where the reactants mix and react to form an adhesive that is 
then discharged from the nozzles to the substrate. Although it is presently preferred to 
use the applicator with two-part adhesives, in which case two plungers are required 
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for each adhesive canister, it will be apparent to one of ordinary skill in the art that the 
applicator of the invention can be modified for use with single-component adhesives. 

[0035] The applicator of the invention also includes an actuating mechanism 
mounted on the carrier for activating the discharging mechanism. The actuating 
mechanism includes a telescoping member 23 that is attached at one end to the 
pressure bar 19 at substantially the midpoint of the pressure bar. The other end of the 
telescoping member is attached to a driving device 24, such as an electric motor, for 
example, for developing a driving force. The driving device 24 is located within a 
metal box 25 that is mounted on structural steel section 7. The electric motor, when 
energized, extends the telescoping member 23, forcing the pressure bar 19 toward 
cradle rack 8 and driving the plungers 22 through the segregated compartments of the 
canisters 16, thereby displacing the adhesive reactants from the compartments into the 
nozzles 1 8 where the reactants mix and react to form the adhesive that is then 
discharged and applied to the substrate. The telescoping member is located in the 
seune plane as the pressure bar, the plungers and the canisters so that the driving force 
developed by the driving device will cause the plungers to be suitably displaced 
within the compartments of the canisters. Of course, it is not necessary that a 
telescoping member and an electric motor be used as the actuating mechanism to force 
the pressure bar toward the rack of cradles and any suitable mechanism can be used. 
For example, an air compressor can be used in place of the electric motor and a rack 
and pinion gearing arrangement can be used in place of the telescoping member. Other 
mechanisms for delivering a driving force to the pressure bar also can be used as will 
be apparent to one of ordinary skill in the art based on the disclosures contained 
herein. 

[0036] The energy source for operating the motor 24 is a battery 26 also 
located in the metal box 25. A trigger switch 27 is mounted on the outside of the 
metal box 25 and is electrically interposed between the battery and the motor 24 so as 
to control the delivery of electric energy to the motor and selectively energize the 
motor and activate the discharging mechanism. 

[0037] One end of a force-resisting device, such as a gas spring in the nature 
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of a shock absorber 28, is mounted to the resting plate 9 underneath cover 12. The 
other end of the gas spring is fixed to one end of a rod 41 . The other end of the rod 41 
is secured to the pressure bar 19 in line with the telescoping number 23. The length of 
the gas spring 28 is such that when it is in its fiilly extended position the plunger 
heads 22 in the cradles will be located at the tops of the compartments in the canisters 
16, as shown in Figures 1, 3 and 4 and will not be exerting a displacing force within 
the compartments. When the applicator is in operation, the movement of the pressure 
bar toward the rack of cradles 8 and the accompanying displacement of the plunger 
heads 22 within the segregated compartments of the adhesive canisters 16 will be 
resisted by the gas spring 28, but the magnitude of the resisting force is less than the 
driving force generated by the driving device 24 through the telescoping member 23 
and the pressure bar 19. Consequently, the driving force will overcome the resisting 
force of the force-resisting device 28 whereby the plunger heads 22 will be driven 
through the canisters and the adhesive discharged to the substrate. 

[0038] A release mechanism including a wire cable 46 is attached at one end 
to a pull 47 located on the exterior of the metal box 25. The other end of the wire 
cable 46 is attached to the interconnection between the telescoping member 23 and the 
motor 24. When it is desired to withdraw the plungers from the containers, such as 
when all the adhesive has been discharged, the trigger switch 27 is first released. The 
pull 47 is then pulled and the force on the telescoping member generated by the 
driving device 24 is released. In the described embodiment, where a gearing 
arrangement is employed to convert the circular motion generated by the motor 24 to 
longitudinal motion to extend the telescoping member 23, the release mechanism will 
disengage the gearing arrangement in a manner understood by those skilled in the art. 
As a result, the energy stored in the gas spring 28, as it was compressed by the 
pressure bar moving toward the rack of cradles 8, will be released and the gas spring 
will force the pressure bar away fi-om the rack causing the plunger heads 22 to be 
moved upwardly within the segregated compartments in the canisters 16. As will be 
understood by those having ordinary skill in the art, means other than a gas spring can 
be used as the force-resisting device 28. By way of example, a conventional 
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compression spring can be advantageously employed. 

[0039] In order to provide a degree of protection to the components of the 
applicator, the rack, with its cradles, the pressure bar, with its dependent plungers, and 
the gas spring are all encased in a rectangular-shaped box-like housing 30. The 
telescoping member 23 extends through an opening in the top of the housing 30 and 
into the metal box 25 through an opening in the bottom of the metal box. 

[0040] For the purpose of maneuvering the applicator, a rectangular-shaped 
handle 31 is provided at the forward end of the applicator. The handle has an upper 
horizontal bar 32 and a lower horizontal bar 33 that is, substantially, of equal length 
and parallel to the upper horizontal bar. The horizontal bars are joined at their 
respective ends by vertical bars 34 and 35. The handle is fastened to the carrier by the 
attachment of the lower horizontal bar at substantially its midpoint to the structural 
section 7. 

[0041] Because it is advantageous to be aware of the extent to which the 
plungers have moved through the segregated compartments of the canisters as the 
adhesive is being applied to the substrate, a displacement gauge in the form of a rod 
40 is provided. One end of the gauge is fixed to the pressure bar 19 and the other end 
of the gauge extends through the top of the housing 30. Appropriate indicia are 
applied to the gauge to indicate the location of the plimgers in the canisters and the 
extent to which the pressure bar has moved. As a result, the operator will be provided 
with an indication of the amount of adhesive remaining in the canisters. Additionally, 
because the work area can be very noisy, the operator may not be able to hear the 
motor when it is running and the gauge will allow the operator to confirm that 
adhesive is being discharged. 

[0042] When the applicator is to be loaded with the adhesive canisters, the gas 
spring will have moved the pressure bar away from the rack of cradles 8 which will 
result in the pairs of plungers 20 being moved to the tops of their respective cradles. 
The canisters 16 are placed in the cradles of the rack 8 and the plunger heads 22 are 
inserted within respective segregated compartments in the canisters. The segregated 
compartments are provided with closure caps that engage the plunger heads 22. The 
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closure caps fit very tightly to the walls of the compartments but are slidable within 
the compartments. With the adhesive loaded in the cradles and the plungers disposed 
within respective segregated compartments in the canisters, the applicator can be 
placed into operation. 

[0043] hi operation on a corrugated steel decking, the applicator is positioned 
on the decking so that the two wheels 6 straddle a rib in the decking and rest at the 
bottoms of two adjacent flutes in the decking and the two wheels 5 rest at the tops of 
the decking ribs. At the same time, the nozzle 18 of each canister 16 will be disposed 
slightly above a rib onto which it is desired to apply a strip of adhesive. Operation of 
the applicator is selectively performed by the operator engaging the trigger switch 27 
and pulling the applicator in a forward direction using the handle 3 1 . Upon the 
engagement of the trigger switch by the operator, the driving device 24 will develop a 
driving force that will extend the telescoping member 23, forcing the pressure bar 19 
towards the rack of cradles 8. In turn, the plungers 20, attached to the pressure bar 19, 
will force the closure caps in the segregated compartments of the canisters 16 through 
the compartments, thereby displacing the adhesive reactants from the segregated 
compartments into the nozzles 18 of the canisters. The adhesive reactants will mix 
and react inside the nozzles and the reaction product, an adhesive, will be discharged 
from the nozzles onto the substrate. The speed at which the operator moves the 
applicator over the decking will determine the thickness of the strips of adhesive that 
are applied. 

[0044] Li order to provide for the efficient delivery of the driving force to the 
adhesive in the canisters, the cradles holding the canisters, the discharging mechanism 
in the form of the plungers 20 and the pressure bar 19, and the telescoping member 23 
of the actuating mechanism are all aligned in a common plane at about 30 degrees to 
the substrate to which the adhesive is to be applied. In other words, a common plane 
located at about 30 degrees to the substrate and extending from the motor 24 to the 
nozzles 18 of the canisters divides the telescoping member 23, the pressure bar 19, the 
plungers 20 and the canisters 16 in the cradles into, substantially, equal halves. As a 
result, the driving force developed by the extension of the telescoping member 23 is 
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delivered in-line to the pressure bars and plungers and the pressure bar and plungers 
deliver the driving force in-line to the adhesive in the canisters. 

[0045] The foregoing description of a particular embodiment of the invention 
discloses the use of the same number of adhesive canisters as strips of adhesive to be 
applied to the substrate. However, alternative ztrrangements can be employed. Thus, 
there can be provided at least one respective plunger for each of one or more canisters. 
The at least one respective plunger is connected to the actuating mechanism for 
displacement within each canister upon the application of a driving force from the 
actuating mechanism, whereby the adhesive from the one or more canisters is 
displaced to the substrate as a plurality of substantially parallel strips of the adhesive. 
As an example of the foregoing, where a two-component adhesive is to be applied, 
one of the components, or reactants, can be contained within a first canister and the 
other of the components, or reactants, can be contained within a second container. 
The reactants can be displaced from the first and second canisters using a pressure bar 
and plungers, generally, in the manner described above. The displaced reactants can 
be directed through suitable conduits to a mixing device on the carrier where the 
reactants mix and react to from the adhesive. The adhesive can then be directed 
through a plurality of suitable conduits on the carrier and a plurality of substantially 
parallel strips of the adhesive concurrently applied to the substrate. Altematively, the 
reactants can be directed separately from the canisters through conduits on the carrier 
to a plurality of mixing devices and the resulting adhesive formed at each mixing 
device concurrently applied to the substrate. 

[0046] Various other modifications to the apparatus as described above may 
be made, as will be apparent to those of ordinary skill in the art, without departing 
from the scope of the invention as defined in the following claims. 
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